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R factor = 0.073; wR factor = 0.252; data-to-parameter ratio = 17.3. 



In the title compound, C26H20N4O2S, the central pyrrolidine 
ring adopts a twist conformation on the C— C bond involving 
the spiro C atom. Its mean plane makes dihedral angles of 
78.83 (14), 65.91 (15) and 44.49 (18)° with the mean planes of 
the adjacent oxindole ring system, the indole system and the 
thiophene ring, respectively. The indole and indoline units are 
essentially planar, with maximum deviations of 0.019 (3) and 
0.090 (3) A, respectively. In the oxindole fused-ring system, 
the pyrrole ring adopts an envelope conformation with the 
spiro C atom as the flap. In the crystal, pairs of N— H- ■ O 
hydrogen bonds link the molecules, forming inversion dimers 
with an i?|(8) ring motif. The dimers are linked by further N— 
H- ■ O hydrogen bonds, forming a two-dimensional network 
lying parallel to (100). 



Experimental 

Crystal data 

C26H 20 N 4 O 2 S 
M, = 452.52 
Monoclinic, P2i/c 
a = 11.6215 (6) A 
b = 17.1050 (11) A 
c = 12.3381 (8) A 
/3 = 114.431 (2)° 

Data collection 

Bruker APEXII2 CCD difract- 

ometer diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
= 0.941, r max = 0.957 

Refinement 

R[F 2 > 2a(F 2 )] = 0.073 

wR(F 2 ) = 0.252 

S = 1.07 

5279 reflections 

306 parameters 

5 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2233.0 (2) A 3 
Z = 4 

Mo Ka radiation 
IX = 0.18 mm~' 
T = 293 K 

0.35 x 0.30 x 0.25 mm 



16319 measured reflections 
5279 independent reflections 
3636 reflections with / > 2a(l) 
R iM = 0.027 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 1.15 e A~ 3 

Ap mi „ = -0.98 e A~ 3 



D- 


n-A 


D—H 


H-A 


D-A 


D-H-A 


N3 


-H3A- ■ 02' 


0.84 (4) 


2.12 (5) 


2.828 (3) 


142 (5) 


N4 


-H4A- ■ Ol" 


0.85 (3) 


1.99 (3) 


2.829 (3) 


177 (3) 



Symmetry codes: (i) — x + 1, — y, —z\ (ii) .v, — y + \, z + \. 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
Mercury (Macrae et al, 2008); software used to prepare material for 
publication: SHELXL97 and PLATON (Spek, 2009). 

The authors are gratefully to Dr Babu Varghese, SAIF, IIT, 
Chennai, India, for the data collection. 



Related literature 

For background to indole derivatives and their biological 
activity, see: Srivastava et al. (2011). For puckering parameters, 
see: Cremer & Pople (1975). For bond-length data, see: Allen 
et al. (1987). For graph-set notation, see: Bernstein et al. 
(1995). For a related structure, see: Inglebert et al. (2013). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2642). 
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3'-[(1H-lndol-3-yl)carbonyl]-1 '-methyl-2-oxo-4'-(thiophen-2-yl)spiro- 
[indoline-3,2 f -pyrrolidine]-3 f -carbonitrile 

S. Antony Inglebert, Yuvaraj Arun, K. Sethusankar and Paramasivam T. Perumal 

1 . Comment 

The name indole is portmanteau of the words indigo and oleum, since indole was first isolated by treatment of the indigo 
dye with oleum. The indole compound is aromatic and solid at room temperature, and it has many applications in the 
fragrance and pharmaceutical industries. Several natural alkaloids having indole as their basic ring and have been found 
to be therapeutically active. The biological activities of indole derivatives include antimicrobial, antibiotic, analgesic, 
anticonvulsant, antimalarial, anticancer, antiulcer and antileishmanial (Srivastava et ah, 201 1). 

In the title compound, fig. 1, the central pyrrolidine ring adopts a twisted conformation on bond C8-C9 with puckering 
parameters (Cremer and Pople, 1975) of q(2) = 0.407 (3)A and (p{2) = 133.5 (4)°. Atoms C8 and C9 deviate from the 
mean plane of the other atoms by 0.253 (3)A and -0.232 (3)A, respectively. The dihedral angle between the mean plane 
of the indole and the oxindole unit is 34.22 (11)°. The angles between the mean planes of the pyrrolidine ring and the 
oxindole and indole units are 78.83 (14)° and 65.91 (15)°, respectively. 

The thiophene ring is perpendicular to the indole unit with a dihedral angle of 89.02 (15)°. Due to steric forces caused 
by the bulky substituents on the pyrrolidine moiety, the N — C and C — C bond lengths are slightly longer than the normal 
values. The sum of the angle around atom Nl (339.1 (7)°) is in accordance with sp 3 hybridization. The indole and 
oxindole units are planar with maximum deviations of 0.019 (3)A and -0.090 (3)A for the atoms CI 1 and C8 from the 
mean planes. The thiophene ring is also essentially planar with a maximum deviation of -0.006 (4)A for C2 atom. 

The cyano bond distance C26=N2 agrees well with the reported value of 1.138 (7) A (Allen et ah, 1987). The small tilts 
between the planes of the five- and six-membered rings in the indole and oxindole units are 3.87 (16)° and 1.56 (18)°, 
respectively. Both the indole and oxindole moieties are individually quite planar and the dihedral angle between them is 
34.22 (11)°. The title compound exhibits structural similarities with the previously reported related structure (Inglebert et 
ah, 2013). 

Atom 01 deviates by 1.4756 (22) A and 0.3082 (24) A from the mean plane of the pyrrolidine ring and indole unit, 
respectively. Atom 02 attached to C25 is coplanar with the indoline ring system as indicated by the torsion angle 02- 
C25-N3-C24= 175.5 (3)°. 

In the crystal, molecules are linked by pairs of N — H---0 hydrogen bonds, forming inversion dimers with an R 2 2(8) ring 
motifs (Bernstein et ah, 1995). The dimers are linked by N — H-0 hydrogen bonds forming a two-dimensional network 
lying parallel to (100) [Table 1 and Fig. 2]. 

2. Experimental 

A mixture of isatin (1 mmol), sarcosine (1.2 mmol) and 2-(\H- indole- 3-carbonyl)-3-(thiophen-2-yl)acrylonitrile (1 
mmol) were refluxed in ethanol (30 ml). After completion of the reaction, as evidenced by TLC analysis, the reaction 
mixture was poured into ice-water. The resulting solid was filtered off and purified by column chromatography using 
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ethyl acetate: petroleum ether (6:4) as an eluent to afford pure product. Slow evaporation of the solvents yielded block- 
like colourless crystals of the title compound. 

3. Refinement 

The H atoms were localized from the difference electron density maps. The N bound H atoms were freely refined. The C 
bound H atoms were treated as riding atoms: C-H = 0.93, 0.97 and 0.96 A for CH, CH2 and CH3 H atoms, respectively, 
with Ui SO (H) = 1.5(/ eq (C-methyl) and = \ .2U eq (C) for other H atoms. The rotation angles for methyl groups were 
optimized by least squares. 

Computing details 

Data collection: APEX2 (Broker, 2008); cell refinement: SAINT (Bruker, 2008); data reduction: SAINT (Bruker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: Mercury (Macrae et ah, 2008); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 




C21 \j 
Figure 1 

The molecular structure of the title molecule, with atom labelling. Displacement ellipsoids are drawn at the 30% 
probability level. 
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Figure 2 

The partial view of thecrystal packing of the title compound along the c axis. Hydrogen bonds are shown as dashed lines 
(see Table 1 for details; H atoms not involved in hydrogen bonding have omitted for clarity). 

3'-[(1fY-lndol-3-yl)carbonyl]-1 '-methyl-2-oxo-4'-(thiophen-2-yl)spiro[indoline-3,2'-pyrrolidine]-3'-carbonitrile 



Crystal data 

C 26 H 2 oN 4 0 2 S 
Mr = 452.52 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 11.6215 (6) A 
6 = 17.1050 (11) A 
c= 12.3381 (8) A 
R = 114.431 (2)° 
V= 2233.0 (2) A 3 
Z = 4 

Data collection 

Bruker APEXII2 CCD difractometer 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
to and (p scan 

Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
7^ = 0.941,7^ = 0.957 



F(000) = 944 

D x = 1.346 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5279 reflections 

0 = 2.2-27.9° 

fi = 0.18 mm- 1 

7=293 K 

Block, colourless 

0.35 x 0.30 x 0.25 mm 



16319 measured reflections 
5279 independent reflections 
3636 reflections with I > 2a(I) 
R mt = 0.027 

= 27.9°, flU = 2.2° 
h = -15->8 
k= -21^22 
/ = -14-»16 



Refinement 

Refinement on T 72 

Least-squares matrix: full 

R[F- > 2o<F 2 )] = 0.073 

wRiF 2 ) = 0.252 

5= 1.07 

5279 reflections 

306 parameters 

5 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = lVOFo 2 ) + (0.1409P) 2 + 1.6573/ J ] 

where P = (F a 2 + 2F c 2 )/3 
(AAtU = 0.003 
A/) max = 1.15 e A 3 
Ap mi „ = -0.98eA- 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 1 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


JJ- *ITJ 


C5 


0.9175 (3) 


0.04509 (16) 


0.1198 (3) 


0.0313 (6) 


H5 


0.8526 


0.0371 


0.0390 


0.038* 


C6 


0.9536 (3) 


-0.03507 (18) 


0.1780 (3) 


0.0403 (7) 


H6A 


0.9204 


-0.0760 


0.1188 


0.048* 


H6B 


1.0448 


-0.0403 


0.2170 


0.048* 


C7 


0.8686 (3) 


-0.12000 (19) 


0.2877 (4) 


0.0502 (8) 


H7A 


0.9413 


-0.1529 


0.3064 


0.075* 


H7B 


r\ *i r\r\c\ 

0.7999 


-0.1397 


0.2180 


0.075* 


H7C 


0.8446 


-0.1197 


0.3534 


0.075* 


C8 


0.7970 (2) 


0.01482 (16) 


0.2360 (2) 


0.0289 (6) 


C9 


0.8532 (2) 


0.08688 (16) 


0.1927 (2) 


0.0277 (6) 


CIO 


0.7470 (2) 


0.14477 (16) 


0.1152 (2) 


0.0303 (6) 


Cll 


0.6903 (3) 


0.19866 (17) 


0.1672 (2) 


0.0323 (6) 


C12 


0.5730 (2) 


0.24011 (16) 


0.1035 (2) 


0.0311 (6) 


C13 


0.4806 (3) 


f\ 1-1 A f\ 1 A / 1 /"V\ 

0.24014 (19) 


-0.0133 (3) 


0.0394 (7) 


H13 


0.4882 


0.2079 


-0.0706 


0.047* 


C14 


0.3773 (3) 


0.2892 (2) 


-0.0420 (3) 


0.0474 (8) 


H14 


0.3153 


0.2895 


-0.1196 


0.057* 


C15 


0.3641 (3) 


0.3378 (2) 


0.0420 (3) 


0.0479 (8) 


H15 


0.2946 


0.3710 


0.0192 


0.058* 


C16 


0.4511 (3) 


0.33779 (19) 


0.1576 (3) 


0.0446 (8) 


H16 


0.4413 


0.3694 


0.2145 


0.054* 


C17 


0.5550(3) 


0.28865 (18) 


0.1871 (3) 


0.0361 (6) 


C18 


0.7336 (3) 


0.22322 (19) 


0.2844 (3) 


0.0419 (7) 


H18 


0.8071 


0.2055 


0.3463 


0.050* 


C19 


0.7534 (2) 


0.03331 (17) 


0.3323 (2) 


0.0313(6) 


C20 


0.8205 (3) 


0.0492 (2) 


0.4520 (3) 


0.0405 (7) 


H20 


0.9083 


0.0468 


0.4870 


0.049* 


C21 


0.7536 (4) 


0.0689 (2) 


0.5186 (3) 


0.0520 (9) 


H21 


0.7974 


0.0807 


0.5989 


0.062* 


C22 


0.6227 (3) 


0.0714(2) 


0.4675 (3) 


0.0519(9) 


H22 


0.5799 


0.0856 


0.5136 


0.062* 


C23 


0.5554 (3) 


0.0530 (2) 


0.3496 (3) 


0.0461 (8) 


H23 


0.4676 


0.0533 


0.3156 


0.055* 


C24 


0.6223 (3) 


0.03431 (18) 


0.2832 (3) 


0.0344 (6) 


C25 


0.6696 (2) 


-0.00651 (17) 


0.1305 (2) 


0.0320 (6) 


C26 


0.9511 (3) 


0.12412 (17) 


0.2976 (3) 


0.0338 (6) 
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JN 1 


(J.oVoy (ZJ 


— 0.040oV (14J 


O.zojz (2) 


A AO 1 A /r\ 
0.03 14 (jj 


JNz 


1 A1AC S1\ 

1.U3UD (3) 


U.IMj (z) 


0.3 / Id (3) 


0.1)336 (8) 


N3 


0.5757 (2) 


A A1 AT/ - / 1 *"7\ 

0.01076 (17) 


A 1 /"") A /0,\ 

0.1639 (2) 


A AO O A f f\ 

0.0384 (6) 


XT A 

JN4 


a £C/i a /ta 
0.6549 (3) 


O.Z (1 /) 


A o n< C /OA 

0.2955 (2) 


A A/1 TO 

0.0432 (6) 


01 


0.7082 (2) 


0.13787 (13) 


A A A / <T / / 1 0\ 

0.00656 (18) 


A A /I ^ A /f \ 

0.0420 (5) 


Oz 




A A1 1T3 / 1 >1 \ 

-(J.03Z / 3 (14) 


A A1 /l/IO / 1 A\ 

U. 03445 (IV) 


a A/i 1 1 
0.0431 (o) 


C3 


1 1 /TO 1 /"">\ 

1.1633 (3) 


A A "7 1 O /I / 1 A\ 

0.07184 (19) 


0.1643 (3) 


A AO on /T\ 

0.0387 (7) 


H3 


1 O A/I O 

1.2042 


A AO O O 

0.0288 


A O 1 AA 
0.2100 


A A/1 

0.046 


CI 


1 1 /l 1 A //1A 

1 . 1 4 1 U (4) 


A 1 O/l 1 /0\ 

U.ly4j (Z) 


A A^O 1 

U.U6Z1 (4) 


A AC/1 1 /'OA 

U.U541 (y) 


i_ri 
Hi 


1 1 £01 

1.1683 


0.2385 


A A'} C£ 

0.0356 


0.065* 


C2 


1.2182 (3) 


0.1393 (2) 


0.1252 (3) 


A AC /I A /OA 

0.0540 (9) 


H2 


1.3045 


0.1423 


0.1450 


0.065* 


C4 


1.0225 (3) 


0.09175 (19) 


0.1099 (3) 


0.0369 (6) 


SI 


0.98893 (10) 


0.17802 (6) 


0.03333 (12) 


0.0667 (4) 


H3A 


0.4965 (19) 


0.008 (4) 


0.130(5) 


0.110(19) 


H4A 


0.669 (4) 


0.303 (2) 


0.357 (3) 


0.066 (13) 



Atomic displacement parameters (A 2 ) 





T 7\ 1 


T 722 

u 


U" 


t rl 2 

u 








u 


C5 


0.0313(13) 


0.0332 (14) 


0.0297 (14) 


0.0053 


(11) 


0.0129 


(11) 


-0.0025 (12) 


C6 


0.0417(15) 


0.0360 (16) 


0.0468(18) 


0.0096 


(12) 


0.0220 


(14) 


0.0045 (14) 


C7 


0.0495 (18) 


0.0358 (17) 


0.066 (2) 


0.0044 


(14) 


0.0248 


(17) 


0.0119(16) 


C8 


0.0236(11) 


0.0356(14) 


0.0229 (12) 


0.0021 


(10) 


0.0048 


(10) 


0.0001 (11) 


C9 


0.0257(11) 


0.0327 (13) 


0.0229 (12) 


0.0042 


(10) 


0.0084 


(10) 


0.0002(11) 


C10 


0.0318(12) 


0.0323 (14) 


0.0248 (13) 


0.0061 


(11) 


0.0095 


(11) 


0.0021 (11) 


Cll 


0.0337 (13) 


0.0346 (14) 


0.0265 (13) 


0.0070 


(11) 


0.0103 


(11) 


0.0001 (11) 


C12 


0.0318(13) 


0.0314(14) 


0.0314(14) 


0.0035 


(11) 


0.0142 


(11) 


0.0020(11) 


C13 


0.0350(14) 


0.0453 (17) 


0.0357 (16) 


0.0043 


(12) 


0.0123 


(13) 


0.0011 (14) 


C14 


0.0303 (14) 


0.055 (2) 


0.0478 (19) 


0.0043 


(13) 


0.0066 


(13) 


0.0085 (16) 


C15 


0.0341 (15) 


0.0502 (19) 


0.062 (2) 


0.0124 


(13) 


0.0223 


(15) 


0.0099 (17) 


C16 


0.0448 (16) 


0.0409 (17) 


0.056 (2) 


0.0098 


(14) 


0.0284 


(16) 


0.0002 (15) 


C17 


0.0386(14) 


0.0352 (15) 


0.0368 (16) 


0.0033 


(12) 


0.0180 


(13) 


-0.0011 (13) 


C18 


0.0439(16) 


0.0426 (17) 


0.0344 (16) 


0.0111 


;i3) 


0.0114 


(13) 


-0.0040 (13) 


C19 


0.0306(13) 


0.0366 (15) 


0.0249 (13) 


0.0020 


(11) 


0.0096 


(11) 


0.0030(11) 


C20 


0.0363 (14) 


0.0528 (19) 


0.0269 (14) 


0.0078 


(13) 


0.0076 


(12) 


0.0031 (13) 


C21 


0.058 (2) 


0.070 (2) 


0.0266 (15) 


0.0113 


(18) 


0.0167 


(15) 


0.0025 (16) 


C22 


0.056 (2) 


0.068 (2) 


0.0418(19) 


0.0141 


(17) 


0.0301 


(17) 


0.0036 (17) 


C23 


0.0346(15) 


0.060 (2) 


0.0468 (19) 


0.0058 


(14) 


0.0197 


(14) 


0.0023 (16) 


C24 


0.0307 (13) 


0.0400 (15) 


0.0305 (14) 


0.0023 


(11) 


0.0106 


(11) 


0.0029 (12) 


C25 


0.0271 (12) 


0.0350 (14) 


0.0280 (14) 


0.0000 


(11) 


0.0056 


(11) 


-0.0010(12) 


C26 


0.0300(13) 


0.0369 (15) 


0.0329 (15) 


0.0036 


(11) 


0.0114 


(12) 


-0.0023 (12) 


Nl 


0.0288 (11) 


0.0308 (12) 


0.0310(12) 


0.0057 


(9) 


0.0088 


(10) 


0.0044 (10) 


N2 


0.0381 (14) 


0.065 (2) 


0.0456 (16) 


-0.0050(13) 


0.0052 


(13) 


-0.0178 (15) 


N3 


0.0242 (11) 


0.0548 (16) 


0.0309(13) 


0.0000 


(11) 


0.0061 


(10) 


-0.0052 (12) 


N4 


0.0483 (15) 


0.0466 (15) 


0.0318(14) 


0.0116 


(12) 


0.0135 


(12) 


-0.0089 (12) 


01 


0.0500 (12) 


0.0498 (13) 


0.0247 (10) 


0.0188 


(10) 


0.0139 


(9) 


0.0043 (9) 


02 


0.0329 (10) 


0.0571 (14) 


0.0322(11) 


0.0007 


(9) 


0.0064 


(9) 


-0.0134(10) 


C3 


0.0327 (11) 


0.0462 (16) 


0.0462 (17) 


-0.009 


1(12) 


0.0255 


(12) 


-0.0036 (14) 


CI 


0.057 (2) 


0.0451 (19) 


0.069 (2) 


-0.0063 (16) 


0.0351 


(19) 


-0.0027 (18) 
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C2 0.0441 (18) 0.057(2) 0.066(2) 

C4 0.0348 (11) 0.0456 (14) 0.0338 (15) 

SI 0.0605 (6) 0.0559 (6) 0.0906(9) 



-0.0071 (15) 0.0274 (17) 0.0100 (18) 
0.0016(12) 0.0177(11) -0.0060(10) 

0.0067 (4) 0.0380 (6) 0.0152 (5) 



Geometric parameters (A, ") 


C5— C4 


1.505 (4) 


C16— C17 


1.390(4) 


C5— C6 


1.524 (4) 


C16— H16 


0.9300 


C5— C9 


1.560 (4) 


CI 7— N4 


1.379 (4) 


C5— H5 


0.9800 


CI 8— N4 


1.331 (4) 


C6— Nl 


1.462 (4) 


C18— H18 


0.9300 


C6 — H6A 


0.9700 


CI 9— C20 


1.382 (4) 


C6— H6B 


0.9700 


CI 9— C24 


1.388 (4) 


CI— Nl 


1.457(4) 


C20— C21 


1.385 (5) 


C7 — H7A 


0.9600 


C20— H20 


0.9300 


C7— H7B 


0.9600 


C21— C22 


1.386 (5) 


C7— H7C 


0.9600 


C21— H21 


0.9300 


C8— Nl 


1.442 (3) 


C22— C23 


1.372 (5) 


C8— C19 


1.506 (4) 


C22— H22 


0.9300 


C8— C25 


1.557 (3) 


C23— C24 


1.379 (4) 


C8— C9 


1.587 (4) 


C23— H23 


0.9300 


C9— C26 


1.469 (4) 


C24— N3 


1.401 (4) 


C9— CIO 


1.562 (4) 


C25— 02 


1.220 (3) 


CIO— 01 


1.231 (3) 


C25— N3 


1.349 (4) 


CIO— Cll 


1.430 (4) 


C26 — N2 


1.135 (4) 


Cll— C18 


1.385 (4) 


N3— H3A 


0.84 (2) 


Cll— C12 


1.446 (4) 


N4— H4A 


0.844 (19) 


C12— C13 


1.396 (4) 


C3— C2 


1.492 (4) 


C12— C17 


1.405 (4) 


C3— C4 


1.528 (4) 


C13— C14 


1.385 (4) 


C3— H3 


0.9300 


C13— H13 


0.9300 


CI— C2 


1.310(5) 


C14— C15 


1.386 (5) 


CI— SI 


1.676(4) 


C14— H14 


0.9300 


CI— HI 


0.9300 


C15— C16 


1.365 (5) 


C2— H2 


0.9300 


C15— H15 


0.9300 


C4— SI 


1.708 (3) 


C4— C5— C6 


116.2 (2) 


N4— CI 7— C16 


129.9 (3) 


C4— C5— C9 


113.7(2) 


N4— CI 7— C12 


107.3 (2) 


C6— C5— C9 


104.2 (2) 


C16— C17— C12 


122.8 (3) 


C4— C5— H5 


107.5 


N4— CI 8— Cll 


110.1 (3) 


C6— C5— H5 


107.5 


N4— CI 8— HI 8 


124.9 


C9— C5— H5 


107.5 


Cll— C18— H18 


124.9 


Nl— C6— C5 


106.7 (2) 


C20— CI 9— C24 


119.8(3) 


Nl— C6— H6A 


110.4 


C20— CI 9— C8 


131.2 (3) 


C5— C6— H6A 


110.4 


C24— CI 9— C8 


109.0 (2) 


Nl— C6— H6B 


110.4 


CI 9— C20— C21 


118.3 (3) 


C5— C6— H6B 


110.4 


CI 9— C20— H20 


120.8 


H6A— C6— H6B 


108.6 


C21— C20— H20 


120.8 


Nl— C7— H7A 


109.5 


C20— C21— C22 


121.2 (3) 


Nl— C7— H7B 


109.5 


C20— C21— H21 


119.4 
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H7A — C7 — H7B 


109.5 


XT1 T tt/' 

N 1 — C7 — H7C 


109.5 


TT"7 A tth/I 

H7A — C7 — H7C 


1 AA C 

109.5 


T T "7 r-> p^ TTT/*^ 

H7B — C7 — H7C 


1 AA C 

109.5 


XT 1 /" o P 1 A 

Nl — C8 — C19 


116.8 (2) 


XT1 P o PIC 

Nl — C8 — C25 


116.9 (2) 


a rin PIC 

C19 — C8 — C25 


1 A 1 1 /1\ 

101.2 (2) 


XT 1 /" o PA 

N 1 — C8 — C9 


1 A A T /I \ 

100.7 (2) 


rii n p o pa 

C19 — C8 — C9 


1 1 C A /1\ 

115.0 (2) 


PIC rio /"i f \ 

C25 — C8 — C9 


1 A/" /I /I \ 

106.4 (2) 


C26 — C9 — 05 


1 AA A /1\ 

109.0 (2) 


C26 — C9 — CIO 


113.1 (2) 


p r p < \ P 1 A 

C5 — C9 — CIO 


1 11 C /1\ 

112.5 (2) 


/~i <-> / pa PO 

C26 — C9 — C8 


1 AO C /1\ 

108.5 (2) 


C5 — C9 — C8 


101.5 (2) 


pi a /~' o 

CIO — C9 — C8 


111.6 (2) 


Ol — CIO — Cll 


111 A /1\ 

121.4 (2) 


Pi 1 /""I 1 A PA 

Ol — CIO — C9 


1 1 / c /i\ 
116.5 (2) 


Cll — CIO — C9 


111 f\ /I \ 

121.9 (2) 


p 1 o P 1 1 p 1 A 

C18 — Cll — CIO 


128.8 (3) 


/"* 1 O / M 1 fill 

L18 — Cll — Liz 


1 AC O /1\ 

105.0 (2) 


CIO — Cll — C12 


125.3 (2) 


Cl3 — Cl2 — Cl7 


1 1 O 1 /I \ 

118.2 (3) 


C13 — C12 — Cll 


1 1 C 1 /I \ 

135.3 (3) 


nn p i i p 1 1 

C17 — C12 — Cll 


1 A/" C /1\ 

106.5 (2) 


C14 — C13 — C12 


118.7 (3) 


1 /I /~1 1 ~> T T 1 1 

Cl4 — Cl3 — Hl3 


120.7 


P 1 1 /" 1 O TT1 O 

C12 — C13 — H13 


120.7 


/Ii 1 p i ,j P 1 C 

C13 — C14 — C15 


121.6 (3) 


Cl3 — Cl4 — Hl4 


119.2 


C15 — C14 — H14 


119.2 


C16— C15— C14 


121.2 (3) 


C16— C15— H15 


119.4 


C14 — C15 — H15 


119.4 


C15 — C16 — C17 


117.5 (3) 


f ' \ r Pi/" tti /- 

C15 — C16 — H16 


111 1 

121.3 


C17 — C16 — H16 


121.3 


C4— C5— C6— Nl 


132.7 (3) 


C9— C5— C6— Nl 


6.8 (3) 


C4— C5— C9— C26 


-41.6(3) 


C6— C5— C9— C26 


85.8 (3) 


C4— C5— C9— CIO 


84.7 (3) 



C6— C5— C9— C10 -147.9 (2) 

C4— C5— C9— C8 -155.9(2) 



C6— C5— C9— C8 -28.5 (3) 

Nl— C8— C9— C26 -74.4 (3) 

C19— C8— C9— C26 52.0(3) 

C25— C8— C9— C26 163.2 (2) 



/~1 1 1 /"<1 1 T T1 1 

C22 — C2l — H2l 


119.4 


C23 — C22 — C2 1 


1 1 f\ o /I \ 

120.8 (3) 


/"111 TT11 

C23 — C22 — H22 


1 1 A / 

119.6 


PI 1 P11 TT11 

C2 1 — C22 — H22 


1 1 A /" 

119.6 


P11 pn pi /i 

C22 — C23 — C24 


1 1 O A 

118.0 (3) 


P11 P11 TT11 

C22 — C23 — H23 


121.0 


PI /I P11 TT11 

C24 — C23 — H23 


111 A 

121.0 


P 1 1 P 1 A P 1 A 

C23 — C24 — C 1 9 


111 A /") \ 

122.0 (3) 


P1 PI /I XTT 

C23 — C24 — JN 3 


1 1 O /"^ \ 

128.6 (3) 


P 1 A PI A \TO 

C19 — C24 — N3 


1 AA /I /1\ 

109.4 (2) 


PI PIC XTO 

02 — C25 — N3 


11/" /" \ 

126.6 (3) 


Pil PIC PO 

02 — C25 — C8 


1 1 C O /1\ 

125.8 (2) 


XT'? riTf PO 

N3 — C25 — C8 


1 A1 £ /1\ 

107.6 (2) 


XT1 PI/" PA 

N2 — C26 — C9 


177.1 (3) 


P O XT 1 PT 

C8 — Nl — C7 


H5.0 (2) 


P O XT 1 P Z' 

C8 — Nl — C6 


1 AA /" /I \ 

109.6 (2) 


r~*H XT1 / /_ 

C7 — Nl — C6 


1 1 /I C /"> \ 

114.5 (3) 


PIC \T1 PI /I 

C25 — N3 — C24 


1 1 1 A /1\ 

112.0 (2) 


/~c\f x T1 TT"i A 

C25 — N3 — H3A 


134 (4) 


PI A XT') TT") A 

C24 — N3 — H3A 


114 (4) 


P 1 O XT A p 1 *7 

C18 — N4 — C17 


1 1 A ") /I \ 

110.3 (3) 


P 1 O \T/I TT /I A 

C 1 8 — N4 — H4A 


1 1 c \ 

125 (3) 


C17 — N4 — H4A 


124 (3) 


/~i 1 /~1 1 /~i /I 

C2 — C3 — C4 


1 /\i 1 /i \ 

102.1 (3) 


P1 po XT') 

C2 — C3 — H3 


129.0 


C4 — C3 — H3 


129.0 


C2 — CI — SI 


114.2 (3) 


P 1 P 1 T T 1 

C2 — CI — HI 


122.9 


C 1 1 T T 1 

M — CI — HI 


122.9 


CI — C2 — C3 


117.9 (3) 


CI— C2— H2 


121.1 


PO PI TTI 

C3 — C2 — H2 


111 1 

121.1 


C5— C4— C3 


127.1 (3) 


C5 — C4 — SI 


1 1 A T /1\ 

119.7 (2) 


C3 — C4 — SI 


1111 /i \ 

113.2 (2) 


P 1 C 1 P A 

CI — SI — C4 


A1 /"/" / 1 T\ 

92.66 (17) 


XT 1 P O P 1 A PI ^ 

N 1 — C 8 — C 1 9 — C24 


1 1 /" 1 /I \ 

-136.3 (3) 


PIC PO P1A PI -1 

C25 — C8 — C19 — C24 


O 1 /I \ 

-8.2 (3) 


PA PO P1 A PI A 

C9 — C8 — C 1 9 — C24 


1 A/" A /I \ 

106.0 (3) 


C24 — C 1 9 — C20 — C2 1 


-2.6 (5) 


P O P 1 A PI A PI 1 

C8 — C 1 9 — C20 — C2 1 


176.3 (3) 


C19 — C2U — C21 — C22 


1 1 //:\ 

1.1 (6) 


C20— C21— C22— C23 


1.1 (6) 


C21— C22— C23— C24 


-1.8(6) 


C22— C23— C24— C19 


0.3 (5) 


C22— C23— C24— N3 


177.2 (3) 


C20— CI 9— C24— C23 


1.9 (5) 
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XT1 /"< O PA P C 

N 1 — C8 — C9 — C5 


A A 1 ZO\ 

40.3 (2) 


p o P1A po /I PT) 

Co — C 1 9 — Cz4 — Cz3 


1 HH 1 /"?\ 

-177.1 (3) 


riifl p o p e\ pc 

C19 — Co — C9 — C5 


166.8 (2) 


C ' ~) l\ P1A p r-t A XT'? 

C20 — C 1 9 — C24 — N 3 


-175.5 (3) 


PTC PO PA PC 

C2 5 — C 8 — C 9 — C 5 


—82.1 (2) 


PO P1A P^> /I XT') 

C8 — C 1 9 — C24 — N 3 


C /I /"? \ 

5.4 (3) 


xt 1 po P1A 

Nl — C8 — C9 — CIO 


1 z:a /f 

160.4 (2) 


XT 1 PO PIC Al 

N 1 — C8 — C25 — 02 


A A A 

—44.9 (4) 


pin PO PA /"" 1 (\ 

C 1 9 — C 8 — C9 — C 1 0 


-73.2 (3) 


pi A PO PTC /" V") 

C 1 9 — Co — C25 — Oz 


1 Tl A /"? \ 

—172.9 (3) 


ptc rin pa nn 

C25 — C8 — C9 — C 1 0 


38.0 (3) 


p f\ PO PTC /"A") 

C9 — C8 — C25 — 02 


66.6 (4) 


pi£ pa p 1 A pi 

C26 — C9 — C 1 0 — 0 1 


139.7 (3) 


XT 1 PO p "t c XT') 

Nl — C8 — C25 — N3 


136.3 (3) 


PC p a p i n /"\ 1 

C5 — C9 — C 1 U — U 1 


15.6 (4) 


pi A PO PIC XT'} 

C 1 9 — C 8 — C25 — N 3 


8.3 (3) 


p o n a p.i 

c o — cy — c l o — u i 


-97.7 (3) 


p n p O PTC XT1 

C y — C 8 — C z j — N 3 


i n 1 f , ~}\ 
— 112.1 (3) 


C26 — C9 — C 1 0 — C 1 1 


AC A { A \ 

-45.4 (4) 


pi A PO X.T1 P'l 

C19 — C8 — Nl — C7 


£. C O /"? \ 

65.8 (3) 


p c pa p 1 a n i 

C5 — C9 — C 1 0 — C 1 1 


1 A A t^i \ 

-169.4 (3) 


PIC PO XT 1 P"7 

C25 — C8 — N 1 — C7 


C /I T /")\ 

-54.3 (3) 


C 8 — C 9 — C 1 0 — C 1 1 


HH 1 /T\ 

77.2 (3) 


pn PO X T 1 PT 

C9 — C8 — N 1 — C7 


1 z^A A /1\ 

— loy.o (2) 


Ol — CIO — Cll — C18 


-168.2 (3) 


pi A PO XT1 /' /_ 

C19 — C8 — Nl — C6 


— 163.6 (2) 


PA P 1 A n 1 rtio 

C9 — C 1 0 — C 1 1 — C 1 8 


17.1 (5) 


pic po xt 1 p/: 

C25 — C8 — N 1 — C6 


76.3 (3) 


Ol — CIO — Cll — C12 


10.7 (5) 


PA PO XT1 P/" 

C9 — C8 — N 1 — C6 


-38.4 (3) 


p r\ p i /-\ p i i p \ r\ 

C9 — C 1 0 — C 1 1 — C 1 2 


-164.0 (3) 


PC /"~" S XT1 PO 

C5 — C6 — N 1 — C8 


O A O \ 

20.8 (3) 


C 1 o — C 1 1 — C 1 2 — C 1 3 


— 1 /6.8 (3) 


p r p /: \t i p -7 

Cj — Co — JN 1 — C / 


1 C 1 H /I \ 

151. / (5) 


pi A pi i P 1 o pn 

CIO — Cll — C12 — C13 


4.1 (5) 


pp PTC XT'? PO /I 

02 — C25 — N3 — C24 


1 TC C /"> \ 

175.5 (3) 


P 1 Q p 1 1 p 1 O P 1 T 

C18 — Cll — C12 — C17 


1.3 (3) 


P O PO C XT'") PO /I 

C8 — C25 — N3 — C24 


-5.7 (3) 


pi a P11 pn pit 

CIO — Cll — Clz — CI 7 


-177.8 (3) 


PO O p o /I XT'? PTC 

C23 — C24 — N3 — C25 


1 T/l A /"? \ 

— 176. y (3) 


pn pn pn p i /i 
CI / — Clz — C13 — C14 


1.5 (4) 


P1A Plyl XT'} POC 

C 1 9 — C24 — N 3 — C2 5 


0.3 (4) 


pi i pn p i -> p i /i 

Cll — Clz — C13 — C14 


1 TA C /") \ 

179.5 (3) 


P11 PIO XTyl pn 

Cll — CI 8 — N4 — C17 


A C / A\ 

0.5 (4) 


P 1 1 P 1 ") P 1 A P 1 C 

C12 — CI 3 — C14 — C15 


0.0 (5) 


P 1 P 1 O XT A P 1 O 

C 1 6 — C 1 7 — N4 — C 1 8 


1 H(\ A /") \ 

179.4 (3) 


p 1 o P1/1 P 1 C p 1 /_ 

C13 — C14 — C15 — C16 


-1.7 (5) 


p 1 o p 1 O XT/1 pi O 

C12 — C17 — N4 — CI 8 


r\ -s / A\ 

0.3 (4) 


C14 — CIS — C16 — CI / 


1.6 (5) 


C1 P1 PO P'} 

Si — CI — C2 — C3 


-1.0(5) 


P 1 C P 1 /" P 1 H XT /I 

C 1 5 — C 1 6 — C 1 7 — N4 


1 1 0 A /I \ 

-178.9 (3) 


P A PO PO P1 

C4 — C3 — C2 — CI 


1 1 / /I \ 

1.1 (4) 


P 1 C P 1 /" P 1 H P 1 O 

C15 — Clo — C17 — C12 


A 1 /r\ 

0.1 (5) 


P/" PC P /I PI 

C6 — C5 — C4 — C3 


-7.7 (4) 


p i o pn p i "7 \Tyi 

C13 — C12 — C17 — N4 


111 .5 (3) 


pn pc p a /~"~> 

C9 — C5 — C4 — C3 


1 1 O O \ 

113.2 (3) 


Cll — C12 — CI / — JN4 


-1.0 (3) 


P/^ PC P/1 C 1 

C6 — C5 — C4 — » 1 


1 15. 1 (2) 


P 1 1 P 1 O P 1 T P 1 /" 

C13 — Cl2 — C17 — Clo 


-1.6(5) 


PA PC P/1 O 1 

C9 — C5 — C4 — S 1 


-65.4 (3) 


pi i pn pi"7 pk 
C 1 1 — C 12 — C 1 / — C 1 o 


1 TA O Z'? \ 

1 /9.8 (5) 


PI P') Pyl PC 

C2 — C3 — C4 — C5 


—1 /9.4 (3) 


CIO— Cll— C18— N4 


177.9 (3) 


C2— C3— C4— SI 


-0.7 (3) 


CI 2— Cll— CI 8— N4 


-1.1 (4) 


C2— CI— SI— C4 


0.5 (3) 


Nl— C8— CI 9— C20 


44.8 (4) 


C5— C4— SI— CI 


179.0 (3) 


C25— C8— CI 9— C20 


172.9 (3) 


C3— C4— SI— CI 


0.2 (3) 


C9— C8— CI 9— C20 


-72.9 (4) 







Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D—A 


D—R-A 


N3— H3^-02 i 


0.84 (4) 


2.12(5) 


2.828 (3) 


142 (5) 


N4— H4^-01 ii 


0.85 (3) 


1.99 (3) 


2.829 (3) 


177 (3) 



Symmetry codes: (i) -x+l, -y, -z; (ii) x, -y+l/2, z+1/2. 
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